The isopenicillin N acyltransferases of Aspergillus nidulans and Penicillium chrysogenum differ in their ability to maintain the 40-kDa alphabeta heterodimer in an undissociated form.
The isopenicillin N acyltransferases (IATs) of Aspergillus nidulans and Penicillium chrysogenum differed in their ability to maintain the 40-kDa proacyltransferase alphabeta heterodimer in an undissociated form. The native A. nidulans IAT exhibited a molecular mass of 40 kDa by gel filtration. The P. chrysogenum IAT showed a molecular mass of 29 kDa by gel filtration (corresponding to the beta subunit of the enzyme) but the undissociated 40-kDa heterodimer was never observed even in crude extracts. Heterologous expression experiments showed that the chromatographic behaviour of IAT was determined by the source of the penDE gene used in the expression experiments and not by the host itself. When the penDE gene of A. nidulans was expressed in P. chrysogenum npe6 and npe8 or in Acremonium chrysogenum, the IAT formed had a molecular mass of 40 kDa. On the other hand, when the penDE gene originating from P. chrysogenum was expressed in A. chrysogenum, the active IAT had a molecular mass of 29 kDa. The intronless form of the penDE gene cloned from an A. nidulans cDNA library and overexpressed in Escherichia coli formed the enzymatically active 40-kDa proIAT, which was not self-processed as shown by immunoblotting with antibodies to IAT. This 40-kDa protein remained unprocessed even when treated with A. nidulans crude extract. In contrast, the P. chrysogenum penDE intronless gene cloned from a cDNA library was expressed in E. coli, and the IAT was self-processed efficiently into its alpha (29 kDa) and beta (11 kDa) subunits. It is concluded that P. chrysogenum and A. nidulans differ in their ability to self-process their respective proIAT protein and to maintain the alpha and beta subunits as an undissociated heterodimer, probably because of the amino-acid sequence differences in the proIAT which affect the autocatalytic activity.